Cyclic Tensile Strain Reduces TNF-α Induced Expression of MMP-13 by Condylar Temporomandibular Joint Cells.
To investigate whether the disproportionate degradation of mandibular condyle cartilage in arthritic juvenile temporomandibular joint (TMJ) is related to distinctive responses of TMJ-derived cells to tumor necrosis factor-α (TNF-α), and whether mechanical loading affects this response. The effect of TNF-α (0.1-10 ng/ml) was tested on juvenile porcine TMJ cells isolated from the condyle, fossa, and disc, grown in 3D agarose gels. Expression of anabolic and catabolic factors was quantified by RT-qPCR and/or immunohistochemistry. Condylar cells were stimulated for 12 h with TNF-α (10 ng/ml), followed by 8 h of 6% cyclic tensile strain, and gene expression of MMPs was quantified. TNF-α (10 ng/ml) reduced the expression of the matrix proteins collagen types I and II after 6 h of incubation. Aggrecan gene expression was increased in the presence of 0.1 ng/ml TNF-α. The fossa and disc cells responded to TNF-α with an increased expression of the aggrecanase ADAMTS4. TNF-α enhanced MMP-13 gene and protein expression only by condylar cells. Mechanical loading reduced this effect. Cells isolated from the different cartilaginous structures reacted differently to TNF-α. Since the disc and fossa contain a very low level of proteoglycans in comparison to the condyle, the role played by ADAMTS4 in degradation of the fossa and disc might be limited. TNF-α induced MMP-13 expression by condylar cells might be involved in the degradation of the juvenile condyle. Since this expression was reduced by mechanical loading, functional loading with oral physiotherapy or orthodontic activators may help to reduce the catabolic effect of TNF-α. J. Cell. Physiol. 232: 1287-1294, 2017. © 2016 Wiley Periodicals, Inc.